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]F'\ The attached progress report submitted by H, W.
® Gillett, Technical Representative on WDRC Research Project

NRC-32, has been approved by representatives of the War
Metallurgy Committee in charge of the work,

This report presents the results of an examination
of sections of two wing hinge fittings from the Japanese
"Frances" #466 aircraft for types of material, coatings, meth-
ods of manufacture, and heat treatment,

Acceptance as a satisfactory progress report under
Contract OEMsr-722 with Battelle Memorial Institute is recom-
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FOREWORD

Sections of two wing hinge fittings from the Japanese "F

Frances"
#466 aircraft were received at Battelle Memorial Institute from the
Technicai Air Intelligence Center, Anacostia, D.C., for.metallurgical
examination. The fittings numbered CER 27047 ahi 27048 were assigned
BMI‘NOS. 842 and éQS, respectively. The "Frances™ ;#4466 is a Navy

operational torpedo bomber, dive bomber, and reconnaissance plane,

which was manufactursd by HNakajima Hikoki K.k. in February 1944.

SU

. . +
The only steel parts of the wing hinge fittings examined wers
the spar fittings which were forged and machined from SAE X-4130 and
3335 types of steele The SAE X~4130 was manufactured in a basic open-

hearth or electric furnsco with Si as the deoxidizer. The SAE 3335

was acid electric furnace type steel and was depxidized with Ale The

Iy

'

use of alloy scrap in the furnace charges was suggested by ﬁhe high
residual Wi in the SAE X=4130 and Mo in the SAE 5535. The steesls were
of aircraft-.quality cleanliness. Both spar fitbings were quenched and
tempered,and had tonsils properties‘which‘were normal for the particular

materials end hardnesses. These parts werc coated with a black phenolic

resin varnish over a red iron oxide primer,

The other parts consisted of Al alloys of the Alcoa X768, 248,
175, and AlO8 types in the form of extrusions, flat and bent shest, &
forging, and a casting. All of th:sec par%s, with the exception of the

Alcoa Al108 type casting which was in the as-cast condition, wers solution

de . The heat

heat treated and aged; one of the spar scctions was ovsrr
treating practice was fnir, oxcept in a fow parts. in which CuAls was

*ESTRICTED
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incompletely dissolved. -Some of the Alcoa X76S and 2435 type sheet were
clad with material similar to 0+7% Si~0,5% ln-1.00% Mg-Al base alloy.™
The clédding material thickness on each side was approximately 4% of the
total thickness of the sections which ranged from 0.081" to 0.101",
with one exception which was 5%e No diffusion was visible-betweer the
core and the claddinge. Anticorrosion protection was.achieved by the use
.of combinationsof cladding, anodic¢ coatings, and paint; 'most of the
parts were protected by all three coatings. There was no evidence of
corrosion on any of these partse.

Except for the spar fittings, which wers manufactured from
different types of steecl, the same respective parts of the two wing

hinge fittings were fabricated from the same materials,.

ECCNOIMIC CONSIDERATIONS

The materials - in particular, the Alcoa X76S type alloy and
the types of stuvel - and the methods of inhibiting corrosion used in the
menufacture of the wing hinge fittings indicates the cmphasis which
the Japanese place -upon excellence of aircraft parts. o signs of cone

' Alcoa

servation of strategic alloying clements were found in the high Cu /K768
type alley or in the Ni-Cr and Cr-i'o steels., The presence of amodic
coatings alones, or with alloy cladding, or with alloy cladding and paint
on the Al alloy parts suggests that the Japanese were willing to go to
- groat lengths to insure against corrosion in the wing hinge fittings;
Cr was used in the Alcoa X7GS also for this purpose. The iron oxide
primer with a top coat of phenolic resin varnish on the steel spar

fittings was adequate for minimizing corrosions

*Cladding on R-201 alloy.
RESTRICTED
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The thickness of the alloy cladding - 4% with the exception of
5% on one part - was generally less than that (5%) which would be used
in the U.S. on these particular sectionse. The presence of undissolved
CuAl, in some of the parts suggested careless heat treating practices
The use of different steels for the spar fittings of the two wing hinge

fittings may be accounted for on the basis of broad specifications, as
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The wing hinse fitting sections as received are shown in Figure
o [} )

1.

Type of katerial

Aralyses cf the steel spar fittings and of selechted Al alloy
parts are presented in Table l. The forrous parts were macroetched in
50% HCl; the Al alloy parts in Flick's etche. The microstructure and
hardness values of all parts were studied, ¥ilcrostructures of a spar -
section and of o clad spar web are shown in Figures 2 and 3, respoctivelye.
The physical propertiss of the spar fittings are listzd, together with

general data on a2ll parts in Toble 2.

Paint

The blue-grecn paint found on several of the Al &lloy parts con-
sisted of a modified phonolic resin varnish with Prussinn bluw dye.
The steel spar fittings were coatsd with red iron oxide primer and top

coats of black phsnolic rosin wvarnish. Both types of paint werc fairly

IEGARirrr RESTRICTED
August 7, 1945
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36892
Figure l. Sections of VWing Hinge Fittings from Japanese "Frances" :466 Aircraft
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Figure 2. WMicrostructure of Spar Section (BMI
842-1) - Alcoa XT76S type alloy with
high Cu and Zn.

-
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oy

300% 0.5% HF 38080
Figure 3. MNicrostructure of Clad Spar Web (BMI
842-3) - Alcoa X76S type alloy (with
high Cu) clad with 0.7% Si-0.5% Mn-1.0%
Mg-Al base type alloye.
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ABSTRACY
Results of examination of sections of two wing hinge fittings from the Japanese
"Francee” 466 aircraft are presented. Steel parts examined were spar fittings which were
forged and machined from SAE X-4130 and 3335 types of steel. Both epar fittings wvere
quenched end tempered, and had tensile properties which were normal for the particular
materials and hardnesses. The other parts considered consisted of Al alloys of various
Alcoa types in form of extrusions, flat and bent sheet, a forging, and a casting. All
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